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tremendous progress 
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loss in potential inco 

of this excess calving 


has been made 
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understanding normal 

reproductive processes 

in cattle. This under¬ 
standing has resulted in 
widespread use of artifi¬ 
cial insemination and 

more recently, in devel¬ 
opment of procedures 

for embryo transfer and 
in programmed breeding 

through synchroniza¬ 
tion of estrus. New 

for reproduc¬ 
tive disorders have been 
discovered—many of 
which use naturally 

occurring compounds 

that 

than some treat cnents 

in the past. 

H oweve r, auto (nation 

and increased efficiency 

on dairy farms have 
resulted in larger herds 
with more cows in total 

{confinement. 
This, along with the 

tremendous increase in 

ilk production 
cow, has created a situa 
tion where cows may 
now be more vulnerable 

to reproductive prob¬ 
lems. Therefore it is 

essential to apply the 

latest information in 
herd management to 
laintain the herd’s 
reproductive perfor¬ 
mance at the opti- 

urn. Only t hrough 
careful and skillful 

lanagement can the 

dairy producer avoid 

the losses due to 
infertility and sterility 

that occur in most 

herds. 
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testis and then move into the coiled epididymis 

surrounding the testis. When t iey reach the tail of 

the epididymis , they are readyJbr ejaculation. 


To tal time from f ormation to ejaculation is 7 to 8 

weeks . At ejaculation, sperm travel up through the 

vas deferens and then are mixed with fluids from 
seminal vesicles and prostate glands. 
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regardless of his genetic ability, 

because the condition, apparent 

ly, is inherited. 

Within a testis, sper 
duced in thousands of micro¬ 
scopic tubules (seminiferous 
tubules i which join larger 

tubules at the core of the testis 

Over a period of several days, the 

cells which line the small tu¬ 
bules divide eight times to form 

immature sperm cells. Fluid pro¬ 
duced in the tubules flushes the 

along the length of the 

tubule into larger rete testis at 
the center of the testis 

The sperm next pass into a 

group of approximately 15 
tubules which collect the sper 

as they leave the testis near its 
top side and enter the head of 
the epididymis. An epididymis is 

located along the side of each 
testis and consists o 
that are not clearly distin¬ 
guished but gradually fo nn one 

highly coiled tube which is about 
100 feet long. As sperm reach 

the epididymis, they are 

im motile and cannot fertilize an 


t ion of an area of scar 
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tissue which destroys 

many sperm-producing 

tubules and blocks 

many others. 

The tail of the epi¬ 
didymis joins the vas 
deferens (a 2- to 3-foot- 

long duct) which carries 

the sperm to the base of 
the penis near the uri¬ 
nary bladder. In the 

testis, epididymis, and 

vas deferens, sperm are 

m ably, 

immobility conserves 

their energy until ejacu¬ 
lation when they begin 
sw imming vigorously 

In most bulls, sperm 

production goes on con 

tinuously from puberty 
until death. However. 

older bulls produce 
fewer sperm because of 

damage and degenera 

tion of some spermato- 

genic tissue. 
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the epididymis, which is located 

along the bottom of the testis 
are available for ejaculation. 

About 7 or 8 weeks are 

quiffed from the time a sper 

cell begins its formation in the 
testis until it is available for ejac 
ulation in the tail of the epididy- 

. Consequently, if a bull is 
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to And the cause 

The photograph (lower right) 
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[•producing machinery. 
This delicate mechanism is not 
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is highly susceptible to a variety 
of injuries. An in jury to the 
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ductive tract. 
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TESTIS as seen through a microscope, Tux> tu¬ 
bules . within which sperm are produced, ore out 
lined. E ongated dark spots (arrows) are newly 

formed sperm heads . Mate sex drive hormone is 

produced by the cells (x) between tubules . 


but we know it 
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luteinizing hormone 
(LH) and follicle stimu¬ 
lating hormone (FSH). 

However, other pituitary 
hormones such as pro¬ 
lactin may also be 
involved. 

Bulls reach the adult 

rate of sperm produc¬ 
tion by about 12 to 18 

months of age. But they 
produce only half as 

many sperm as a mature 

bull because their 
testes are only half as 

large. The amount of 
sperm produced is 

directly related to the size of the 


nary bladder, as shown in the 

I l (see diagram, page 7) 
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cles. Fluids from the prostate 
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flush out the penis, cleansing 
and lubricating the urethra and 
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-320 # F), providing a means fora 
bull to be used to breed cows 

long after he is dead. 

Even in an artificial insemina¬ 
tion stud, one would rarely 
expect to obtain as many as 70 
billion sperm a week from a bull. 
The actual number of spec 

obtained depends upon how the 

bull is prepared for ejaculation 
and how frequently he is ejacu¬ 
lated. When semen is collected 
twice a week with good prepara¬ 
tion (sexual stimulation) of the 

bull, between 20 and 40 billion 

sperm usually are obtained each 

week 
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edia or carrier of sperm, pro¬ 
viding energy for metabolis 




Research from Pennsylvania 

State University has revealed 
that mature bulls produce about 
70 billion sperm cells each 

week. Nature has provided a 

great excess of sperm so there is 
a good chance that at least one 
will find its way to the egg for 

fertilization. A successful mating 

results in the union of one 

. This is one of the 

fundamental principles underly¬ 
ing artificial insemi nation. The 

excess sperm from any one ejac¬ 
ulation can be “harvested” and 
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cows a year. Today, 
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until birth. This 
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male reproductive tract allows 
most offspring to survive the 
early stages of growth 
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The reproduc 

tive tract of the cow is located 

just under the rectum, largely 

within the pelvic girdle. This 

bony cavity protects the tract, at 

least until the middle of preg 

nancy. Actually, the uterus and 

ovaries are located ahead of the 

pelvic girdle, within the abdomi 

nal cavity just above and behind 
the rumen and intestines. 

are held in that position by 

tough sheetiike ligament (broad 

ligament) that carries the weight 
of not only the reproductive tract 

nit also of the calf within it The 

ract is richly supplied with 

blood vessels and nerve fl 
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uterus proceeds forward, it is 
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about 12 to 16 inches long 
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ram’s horns, the uterine horns 

at the body of the 
uterus and become smaller 

the uterotubal junction. 

The wall of the uterus 
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de plus an inside lining, called 

uterine endometrium. Con 
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from the cow’s blood diffuse 


and posi 

modate 


through the cell layers in the 
uterine caruncles to the cotyle 
dons of the placenta and eventu 

ally to the calf. 

Waste products from the calf's 
blood diffuse back into the cow 

blood where they are eliminated 
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the developing calf. Following 

gradually 


su rroundi ng 


from 


to 
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its no 
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cow. Notice blister 


REPi tODUCTTVE TRACT dissected from a 
ovary at top righL In the cow, of course, the 

vagina . Otnducfs are more coiled than 

infundibulum would partially surround the ovary 


on 
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during the time between heat 
periods. 

At the front end, each uterine 
horn narrows to a small opening 
and joins an oviduct at the utero- 
tu bal j unction. The two oviducts 

are fragile, highly coiled tubes. 

Each is 6 to 8 inches long and 

about 1/8 inch in diameter. The 
lining of the oviduct is very spe¬ 
cialized and delicate. It also con¬ 
tains glands, but their secretions 

are wate y. We believe this secre¬ 
tion usually flows away from the 
uterus toward the ovary 

The uterotubal j unction be¬ 
tween the uterus and the oviduct 

serves as a valve. It is tightly 
closed except for short times 

when it allows sperm and eggs 

through. At ail other times, you 
hardly can force liquid through 
from the uterus into the oviduct 

or from the oviduct into the 

uterus The opening and closing 
of this uterotubal junction is 

controlled by hormones pro¬ 
duced by the ovary. 

The rate of movement of the 

fertilized egg through the ovi¬ 
duct into the uterus is con¬ 
trolled by the action of ovarian 
hormo 

terone) 


usually 1 to 2 inches long. They 

have two functions: producing 
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ova (eggs) and hormones. 


(f we examine an ovary micro 

scopically, we find hundreds of 

each egg at the center of a 

group of cells. The egg with its 

surrounding cells is known as a 

follicle. If we could watch a par¬ 
ticular follicle, we would see the 


cles is lined with microscopic 


substances (uterine milk) into 

the uterine lumen (center cavi¬ 
ty). The secretions contain nutri 

that play 

important roles in the develop¬ 
ment of the embryo 

secreted is controlled by ovarian 

hormones carried in the cow's 

and by hormones pro¬ 
duced by the developing embryo 


P 




cells around the egg multiply. As 

a result, the follicle becomes 

large enough to be just visible to 
the naked eye. 

Next, a fluid-filled cavity 

appears within the group of cells 

. This fluid-filled 

cavity enlarges, slowly at first, 

but very rapidly just before the 

heat period. 

The cells that surround the 

ovum (egg) and line the fluid- 
filled cavity of the follicle pro¬ 
duce the female sex hormone 

. As the follicle 

becomes larger and larger, it 

secretes more and more estro¬ 
gen into the bloodstream of the 
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During estrus, there are phago¬ 
cytes (white blood cells n in the 

uterus that rapidly engulf and 

destroy foreign organisms. How- 

phagocytes are not preva¬ 
lent during the intervals between 

heat periods. As a result, if any 

infectious organisms survive the 

heat period, they easily may 

infect and inflame the uterus 

over. 

The uterus, of course, is the 
place where the calf develops 

which gives evidence that a per 

feet environment exists within 

the uterus for growing organ- 

. W th this fact in mind 
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and mounting). 

At this time, the follicle on 

the ovary may be half as large 
the ovary itself and may be pal¬ 
pated through the rectal wall. It 

appears to be a very turgid blis¬ 
ter. Then it bursts, releasing the 
fluid within It along with the 

ovum. The release of the egg and 

fluid is known as ovulation, and 

occurs about 24 to 32 hours 

after the onset of heat 

About the time of ovulation 

the infundibulum (funnel) of the 
oviduct becomes quite active. It 

grasps" the ovary as if it were 
searching for the ovum. If all 

the ovum is directed 

into the oviduct Occasionally, 
the egg is not picked up by the 

infundibulum. As a result it is 

lost in the body cavity. 

Hopefully, the ovum wall be 

fertilized by a sperm cell waiting 
in or passing through the ovi- 
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The other 

end of the oviduct, adjacent to 

the ovary, is shaped like 

a funnel and is known 

as the infundibulum 

The large photograph 

on the bottom of page 

12 illustrates how deli¬ 
cate the infundibulum 

is. It partially sur¬ 
rounds the ovary. The 

infundibulum is lined 

with tiny hair-like pro¬ 
jections called cilia. 

These cilia beat in a 

regular rhythm to carry 




uterus to their liking, 
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ost ium, the opening 

into the oviduct (tubal 

portion). The two 

ovaries are oval-shaped. 


OPENING OF CERVIX ;>rotrudes into vagina. 

Vagina has been dissected off to show f/iis view. 

Mucus from cervix glistens around the opening. 
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duct. The fertilized egg then fur 

ther develops and enters the 

uterus where it may develop into 
a calf. 


tive tract also may be 
missing. Sometimes 
heifers have only one 


* 




After ovulation, when the fol 

licle burst open, it begins its 

e of the cells 

that lined the cavity of the folli 

de wall begin to multiply. These 

cells secrete the hormone of 


functional ovary capable 

of producing hormones 

and eggs. 


■ >nd life 
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dii ion is probably the 
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. Within 

one day, these cells will grow to 
the point that they form a spheri 
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e female reproductive 

tract It 
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This new structure, which is 

el low to red in color, is the coi 
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Usually the tract of a 

1 "eemai tin is closed at 
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cervix. 


yellow body.” It continues to 
grow for 10 or 12 days, all the 

ore and more 

progesterone into the blood 

of the cow. At this point 

the corpus luteum may be nearly 

as large as the ovary itself. 

If the ovum is fertilized and 
the cow becomes pregnant, the 
corpus luteum continues to 

>rogesterone throughout 

If the ovum is not fer¬ 
tile corpus luteum will 
degenerate 16 to 18 days later, 
while at the same time, another 

follicle begins to enlarge rapidly. 

(But this is a story for the next 

>ter where we will describe 
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Therefore, an ordinary 
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can be inserted only 2 
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In the normal 
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be inserted to its full 
length into the vagina. 

In some freemartins 

the tract is complete up 

to the cervix. In these 
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condition can be detect 

ed by e xamining the 

chromosome makeup of is in 
a sample of white blood 
cells collected from the 

animal. In freeman ins 

some white blood cells 
contain the chromo- 






mation of the follicle and the 

corpus luteum.) 
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It is not at 

all unusual to find heifers with 

iroduc 
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abnormalities o 


females (heifers), where 

as other cells from the 
same 

the chromosome pat 
tern of males (bulls) 
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quent abnormalities is a blind 

(dead end) cervix. Such a heifer 
is totally sterile. 

Other times we may find a 

cervix with tw> channels into the 

uterus, or perhaps one open 

channel and one blind channel 

If one pathway is blind, the 

heifer is still usually fertile; 
inseminator may have trouble 

ding the open channel. 

Other parts of the reproduc 
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artin heifer being 

fertile are less than 10 

percen , it is recom 

mended to feed her out 
for beef or sell her for 
the same purpose 
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Egg is 

lined with cells that produce estrogen. 
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HORMONES secreted by the pituitary gland and the fourth wave follicle) produces signs of heat. Then the 

control the heat cycle. About 1 day after herd, the pituitary secretes LH (luteinizing hormoneh which causes 

with FSH (follicle stimulating hormone) 

from the pituitary. This starts growth of the firs t wave oj hours after the end of heat- Then LH also 

egg-cmnfing fiMdes on the ovary. Then the follicle 

the female sex hormone (estrogen). No heat 


Li 


w m _ 
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the follicle to rupture „ releasing the egg about 10 to 16 

the cor- 
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pus luteum (yellow body) to replace the follicle, ft pro¬ 
duces the pregnancy hormone , progesterone. If the egg is 
not fertilized, progesterone secretion is terminated about 
ted by the follicle that matures in the 16 to 18 days later, and the heat cycle repeats, 

absence of elevated progesterone (secondthird - or 


signs 


RHB 


heat. 
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on the heat peri 
but this effect of estrogen 

acts on the brain. 

About one day before onset of 

heat, the high level of estrogen 
causes the pituitary to secrete 

more luteinizing hormone (LH). 
This LH causes the dominant 

follicle to reach its maximum 

. Near the onset of heat. LH 

surges to about 20 to 30 times 
its normal level 

secretion reaches about twice its 
normal concentration. The blood 

carries both hormones to the 

ovary where they stimulate the 

follicle to undergo changes that 


In about half oi all 


cows 
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observed on the vulva 


about two days follow 


. This bl< 


• II 


is believed to be caused 


by the brea kdown of 


some cells lining the 


uterus. It is often called 


a “bloody tail”, .aid 


technically is known as 


metestrual diapedesis. 
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ply indicates the 

was probably in heat 

two days before. 

If the egg is not fertil 

the corpus luteu 

ows for about 10 to 
12 days and secretes 

high amounts of prog 

esterone until about 16 

to 18 days after estrus. 

High progesterone in 

the blood suppresses 


#■ 
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w thin (ovulation). Normally ovu 

lation occurs about 25 to 32 

hours after the onset of heat. 

If all goes well, the egg is 
picked up by the funnel-shaped 
infundibulum and directed into 
the oviduct. The follicle, its job 

rapidly collapses at the 
time of ovulation 

not let these old follicle cells 

LH causes some o 

these cells to grow very rapidly. 
Within a few days, the follicle 

ed by a new 
the corpus luteu: 

(yellow body), which will be larg 

than the follicle (0.9 to 1.4 
inches in diameter). 

The corpus luteum is very dif 
ferent f rom the follicle. It is solid 

d dark red to yellow in color. 

manufactures d 
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tropins from the pitu 

itary. During the period 
of luteal dominance 

(corpus luteum is func 

tional and secreting ele¬ 
vated concentrations of 
progesterone), LH is 
secreted in pulses of 

one per 4 to 6 hours 
This pulse frequency of 

LH« in combination with FSH 
allows follicles to develop but 

not ovulate. 
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Loft ovary is presently inactive . Right ovary con* 
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of pregnancy. Thus 

the corpus luteum is also an 

. It continues to 

ow larger under the influence 

As it grows, it produces 

tore and more progesterone 
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of the vein and across into the 


At about 16 to 18 days after 
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estrus, if the cow is 


carries the prostaglandin to the 
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nant, the uterus manufactures a 
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progesterone in the blood caus 

es drastic changes in the repro¬ 
ductive organs, especially in the 

The inside lining of the 
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factor is pr 




J 


i 














b 


r 


4 


a 20-carbon fatty acid. 

Prostaglandin travels from the 
uterus through the uterine vein 
to a point just past where the 
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progesterone falls to very low 
levels within 24 hours. This 
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more 

active as the uterus prepares to 
nourish a new fertilized egg and 

start a new pregnancy. 
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the utero 

ovarian vein. From this point in 
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gen stimulates growth 
of the ducts that drain 
the milk to the teat 


quency of LH secretion iscreas 

es to one pulse per hour. 




peats every 18 to 24 days until 

the cow becomes pregnant 

The discovery that prosta 
g Ian din stops progesterone 

cretion by the corpus luteum in 
the cow was made in 1972. Like 

the hypothalamic hormones 
prostaglandin was a major dis¬ 
covery. Anytime between days 5 

and 18 after estrus, a single 

injection of prostaglandin caus 

es death of the corpus luteum. 
Estrus occurs between 40 and 
80 hours later. 


udder are very pro¬ 
nounced during the last 

few weeks of pregnancy. 
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estrogen at this ti 
up to 30 times higher 
than the high level 

secre ted by the follicle 

j ust before es trus. The 

combination of the 

large quantities of 

estrogen with some 

progesterone is respon 
sible for the tretnen 

dous growth of the 
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and fan 
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through the injiuidibnlum (funnel). 
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synchronize the ti. 
in a group of animals. This will 

be discussed in more detail in 

Chapter 17 


before calving. In addi 

tion to the effects of 

estrogen and proges 
terone, mammary 
growth is stimulated by 

placental lactogen, a 

protein hormone pro¬ 
duced by the placenta. 

In these respects 
milking is totally de 

pendent upon reproduc 

tion. The two are insep¬ 
arable. In fact the 

ammary gland of the 
heifer will not develop 

appreciably until preg 

nancy is well under 
way. Milk secretion is a 

part of reproduction from an aca 

deciic standpoint and from a 

practical standpoint 
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If the 

cow is bred and the egg fertil 

ized, the corpus luteum contin 

ues to secrete progesterone. At 

first 

the uterus for the developing 

calf. Later, it maintains the preg 

nancy, at least until the sixth or 
seventh month 

If the corpus luteum is remov¬ 
ed from the ovary during the first 

two-thirds of pregnancy, the cow 

will abort But abortion does not 
always occur if the corpus lu 
teum is removed during the last 

third of pregnancy. The reason 
why cows do not always abort 

when the corpus luteum is 

moved during late pregnancy 

is that the placenta produces a 
large amount of progesterone 

during the last three months of 

gestation, thus taki ig over the 

ole of the corpus luteum 
All during the estrous cycle 
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CORPUS LUTEUM dissected open. Notice that 
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produced by the hypothalamus 
and is only stored in the poster! 






Oxytoci n is the hormone that 

ilk let-down at milking 


from the pituitary gland that 
affects reproduction. This hor 
mone, oxytocin, is from the pos 
tenor (hack) part of the pituitary; 
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ot the uterus. At the time of 


breeding, either naturally or by 


artificial insemination, oxytocin 


is released from the posterior 
pituifa ty. Experimental evidence 
indicates that contractions of 


mentioned in the foregoim are 


« 


the pituitary. Because oxytocin 


f 


the smooth muscles in the 


essential effects upon the udder 

at least in the heifer. Proges 

terone causes the cells that 

milk to multiply. Estro- 


itary, it was thought for many 
years that the hormone was pro 
duced by that gland. However, 

now it is known that oxytocin is 
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sperm through the female repro¬ 


fertilization occurs 
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slightly larger and contain fluid 
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which now 

















































a rule of thumb called the AJH 

rule. Based on watching 

cows twice daily, those cows 

first detected in heat in the mor¬ 
ning are bred that same after¬ 
noon, and those found in the 
afternoon and night are bred the 
following morning. More exact¬ 
ing measures have been attempt 

but the rule of thumb is as 

simple and successful as we 
have at the present time. 


uter 
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inc contractions becom 


ES are difficult to study. 
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sperm swim much too slow 

so far so rapidly. Mus 

of the uterus 
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ly to mo 


very difficult to 


cle co 
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oviducts 

As mentioned in previous 

chapters, the egg is released 

(ovulated) about 23 to 32 hours 


in the laboratory, 
it is now possible to study 

some of the early phases of 


f 




- 


f 


* 








under controlled conditions. 










I 


. It is picked up and directed 
nost immediately by the 
infundibulum (funnel) and 
enters the oviduct The egg then 




have to reside in the female 

reproductive tract for a period of 

time before they develop the 
capacity to fertilize an egg. 
Changes in the sperm surface 

take place, making enzymes 

available that allow the sperm to 
penetrate the outer surface of 

the egg. It may take the action of 

thousands of sperm cells to 

m 

cause certain changes of the egg 

and its surrounding cells before 
fertilization can occur. 

Whether from natural mating 

or from artificial insemination 
sperm live for only about 24 
hours in the female reproductive 
tract In normal cows, therefore 
we can expect satisfactory fertili¬ 
ty from matings made at any 
time from the middle of the heat 
period to about 10 hours after 
the end of heat. 

Despite this apparent wide 

range of time during which satis¬ 
factory fertility results can be 

obtained, the highest fertility is 

obtained when cows are bred 

ometime during the latter part 

of standing heat. 

These are the reasons why 
A.I. technicians want to know 

when the cow came in heat so 
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which normally should 
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journey is relatively fast It prob¬ 
ably passes to the middle of the 

oviduct within six hours. 

After this time, the egg rapidly 

loses its viability. Consequently, 
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mination 
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ust be fertilized while it is in 
the upper half of the oviduct Its 
fertile life is no longer than 

about 10 to 12 hours. Eggs may 
be fertilized after this time, but 

evidence indicates such fertiliza 


dy of the 

10 to 20 million 
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5 to 15 billion in natural breed 
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tions are likely to result in early 

abortio 
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or abnormal embryos. 

transported to the 

oviducts within minutes after 


cervix by their own motility as 

they are oriented against the 
flow o mucus from the cervix. 
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insemination; 

have been shown to be dead 
sperm. The greatest number of 

viable sperm are found in the 
oviducts 8 to 12 hours after 

tination, wi 
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linated remain 

small 
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FERTILIZED EGG at near right has 

divided tux? times to Jorm Jour cells. 
tt now represents a newly formed 

animaL Dividing cells of fertilized 
egg at far right total 16 l AH body 

parts of i he mature animal originate 

from these cells . Both embryos are 
contained in a translucent mem¬ 
brane known as the zona peUurida. 
from lohich they will later "hatch 

the blastocyst develops and elon 
gates to form the placenta and the 

newcalf 
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made at the right ti 
tion occurs within four to six 
hours after ovulation; that is 

about 29 to 36 ho 

onset 

actual process of fertilization 


Under some abnormal condi 

tions 

fertilize the eg ;. Apparently 


they can breed her at the opti 

mum time 
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early in pregnancy. 

Speaking exactly, the union of 
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And it still does! 
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(have ability to fertilize the egg) 

d from 
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half of the oviduct, the site of fer 

tilization, they begin their 
search for the egg. Motility of the 
sperm probably is important in 

although contrac 

tions of the oviduct undoubtedly 
help the sperm 

The sperm cell is much small 
er than the egg. 

Its length, including the tail. 


t ion (chromosomes) which is 
passed on to the new offspring. 




d many cows do not 

cow 
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tion are contained in genes 

located on the chromosomes in 

. The chromosomes 

become paired li one from each 

parent) as the two nuclei (of the 
sperm and egg) join 

inherited features of the new calf 

ined at this time. 
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ter of the egg. The process of fer 

tilization is not clearly under 
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For a particular cow, an abnor 

ally long heat period might be 
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outer layer of the 

egg (zona pellucida). But under 

only one 

through the 

. This occurs 

because some change in the 


tilized egg is now a 1 
calf (conceptus or zygote). This 

ability to divide first into two 
cells, then into four cells 
on until it reaches the countless 

i of cells that make up 
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tation provide 

valuable assistance for timing 

mination 
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blocks entry of any additional 

sperm after the first one has 


The cow has now completed 


timing of the insemination is 


only 

dou s task in reproduction. 

provided the environment for fer 

tilizing the egg 

carry and nourish the developing 
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too early, the sperm may die 
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.If 
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the sperm fuses with the egg 

membrane and the entire sperm 


cows are inseminated too late 


(after ovulation), the egg will 




* 


nucleus is released and 

unites with the egg cell nucleus. 


must give uncomplicated birth 

to the calf. 


Provided insemination was 
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plish fertilization. This process 
is the very beginning of new life! 

The fertilized egg divides the 

first time within about 20 hours. 

Each of the two resulting cells 
divides again to form four cells 

within another 30 to 40 hours. 

By this tij 

ceptus has 

lower half of the oviduct. The 

cells, still within the zona pellu- 
cida, continue to divide while the 

conceptus stays i a the lower half 

of the oviduct for about two addi¬ 
tional days. At the end of this 

time, the conceptus contains 

to 16 cells. 


ever, the 
known. If muscular contractions 

of the oviduct are responsible, 
we do not understand how simi¬ 
lar contractions could transport 
sperm up the oviduct at one time 

and then propel the fertilized 

down the oviduct just three days 

later. 


mechanism is not 


oi t he cow has 


so well accepted 

we seldom give serious 
thought to what actually goes on 

inside 


y. The cow is 
to produce a fertile egg 

provide a favorable environ- 

cells to fertilize 




the developing con 

into the 


II 


for 


At the end of these three days 

the developing embiyo is about 
the size of a pinhead. 

The junction between the 
oviduct and the uterus is 

sible for holding the conceptus 

long 

three days. During this ti 
corpus luteum is growing and 

more proges¬ 
terone (the pregnancy hormone). 
When the progesterone balances 


addition 
nourish 


must 

developing fetus 

birth to a normal. 


all 


ton 


healthy 




in 


in the oviduct for 


new life, she is expected to pay 


the 


for 


Transport of the conceptus 


of milk. 


down the oviduct is believed to 


secreting more 


we 


controlled by the hormones 


cell 


progesterone, ilow 


estrogen and 


to accom 


EMBRYO IN PLACENTAL MEMBRANES at 45 days of gestation. The amnion is the 

spherical part a/Vimd the fetus, shown at top center. The rest of the placenta 

extends the full length of both uterine horns. 
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recognizable. Blood 
vessels begin to grow 

out from the heart uf 

the fetus. 

and vein grow through 

the umbilical cord, pass 
through the placental 

membranes, and end in 

microscopic capillaries 

>ns on 


the residual estrogen (female sex 

hormone) in the bloodstream 

the tubo-uterine junction opens 
and allows the conceptus to 




con 


ceptus in the oviduct is impor 
tant Apparently, it takes about 

this long for the progesterone to 

prepare the uterus so that it can 

provide a suitable environment 

for the conceptus 

Once the conceptus, or 

embryo, enters the uterus, the 

cells within it divide rapidly and 
accumulate at increasi ng rates. 

The dividing cells remain so 
within the zona pellucida for 
about 8 to 9 days. Then this 

outer membrane of the egg 
breaks open and the cells begin 

to push outward (hatching). At 
first, layers of cells are formed 

and this is followed by the for 

ation of the body organs and 

body parts. For example, the 

heart begins to beat as early as 

22 days after fertilization. 

For about 25 days. the devel 
op big embryo floats rather freely 

in the lumen of the uterus. Dur¬ 
ing this time, it must absorb its 

nutrients largely from fluids 

(uterine milk) within the uterus 

While the embryo is floating 

freely in the uterus, membranes 

ow around it When the 

mbryo is about 25 days old, 
>egin to unite with the caruncles 

(buttons) on 

l endometrium) of the uterus 

This forms the placenta. 


in 








Where the placenta 
contacts a uterine 
caruncle, a cotyledon 

.The 

placenta is attached to 

the uterus by those 

caruncular-cotyle 

donary unions, known as 

placent< 

cle and cotyledon attach 
together much li ke vel 
cro. The cotyledons have 

microscopic-sized, fin 
ger-like projections 
which, by this time, have grown 

into the caruncles on the uterus. 

Hood vessels from the cow end 
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EMBRYO IN THE AMNION, the membrane that 
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. The carun 
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toisj that has been dissected aivay. The tux) 

membranes and fluids inside them protect the 


or 
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al. From this time on, the new 
calf is known as a fetus. By the 
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clearly recognized as a calf 

Then comes the period of 

most rapid skeletal growth in the 

whole life of an animal. The fetus 

gains from about 2 pounds to a 

birth weight of 50 to 90 pounds 

during the last five 
pregnancy. 
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caruncles. The maternal capillai 

ies in the caruncles lie very 

close to the fetal capillaries in 

the cotyledons. 
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blood systems enables nutrients 

o diffuse 

from the cow’s blood 

into the bloodstream of 

the fetus. Waste prod 

ucts from the fetus dif 
fuse into the blood 

stream of the dam 

where they are eliminat- j 

. In this manner, the 

mother “feeds” the 

fetus and voids the 

waste products from it 
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filled with fluid. Actually, the calf 
develops inside a fluid-filled sac 
called the amnion, which is 

enclosed by another fluid-filled 

sac, called the chorioallantois. 

The fluid distributes the force of 

any blow over the entire surface 
of the calf and thereby protects 
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cow 
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By 60 days, most of its 
adult organs have been 
formed, although, by no 


mbryo Is 35 to 45 


repnxl notion. 
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>irth weight of the calf 

lined by 

cow and by heredity. The 

of heredity is evident in 

birth weights for the 

which 

pounds. It is interesting 

from the 

mouse to the elephant, are about 

when life begins 


■ 


mucus 

the cervical plug 
liquifies, and relaxin 
softens (relaxes) the 

cervix so it can 

dilate and 

enough to allow the 
calf to pass through 

The calf plays the 

key role in its own 

delivery. Although 

the exact mecha 

nism that starts the 

whole process is 

unknown, it is 

thought that mature 

tion of the calf s 

hypothalamus is 
involved. Presu 

ably the "matured 

hypothalamus sti 

ulates the pituita 

to secrete adrenocor 

ticotropic hormone 

(ACTH), which in 

turn stimu lates the 

calfs adrenal glands 
to secrete more corticosteroids. 

The corticosteroids from the 
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After the fetus is about 8 


old 


f 


to occur in the cow. Prog 

secretion from the cor 


luteum 

. At about this 

begins to 
hormone, known 


a gi a dual 


ti 
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the 


GROWTH OF THE FET JS is illustrated in this graph . 

The calf is still very small at 50 days . Huf the rate of 

growth increases rapidly as pregnancy progresses 
to the calving date 


* 


cow for calving by softening and 


g the 

birth 


that rn 


.The 


up 
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has 


* 


tightly all during pregnancy 

ial out of 
. But now the thick 


adrenal glands stimulate the pla 
centa to secrete large quantities 
of estrogen—much larger 


foreign 


to 
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FETUS IN PLACENTAL MEMBRANCES at 4 months of gestation. The 

amnion (immediately surrounding the fetus) is bean-shaped and about 

18 inches long. Blood vessels radiate from cotyledons on the surface of 
the placenta toward the umbilical cords of the fetus. 
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than 


prostaglandin and oxytocin 

contractions lead 


ing and begin its independent 
life in a new environment 

We have the 


at 


of 


+ 


the 


ing to birth of the calf 


i n this 




hormo 


that 


of 


country to land a 


to 


i an on 

but no one knows how 


* 




labor, the fully developed calf is 
pushed into 

position. 


stimulate contractions of the 


1 


normal birth 


to initiate 

new life. This comparison 

illustrates the intricate nature of 

formation 
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rapidly, t) ey stimulate 


d with the 
them ready to 

dilated 


lying on 

through the 


prostaglandin. 

Prostaglandin plays two 


to 




.It 


of tie 


In any 


originate at 

in the develop- 

ent of the calf. This infertility 
easily may result in 
the calf. But in the lo 

possibility of permanent 

to the cow's reproductive tract 

even more serious 


Infertility 


n 
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luteum just as it 

of each 

cycle, and it stimulates 

contractions. At this same 

prostaglandin causes 

from the 


is likely to cause 


difficulties for 

young calf is usual 
of its surrounding 

umbili 


almost any 


us 


cow 
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iy 


of 


run 
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cal cord is short, it usually 

the calf is dropped. 

breath 


oxytocin 

rior pituitary. 


Thus 


calf 


my 
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or after calving 
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teroids in the calf and cow , and estrogens in the cow peak 

around the time of delivery. In contrast 

and the cow r s corpus 

until l to 2 days before delivery when it decreases rapidly 


hlDNES in the bh 

around the time o f cal ving. Each 

that occur for it alone. Actual tevels may 

vary more than 100 fold for the hormones shown, so direct 

comparison should not be made among different hor¬ 
mones 

Beginning about 2 weeks before delivery. Jetcd corticos¬ 
teroids increase, and (his stimulates an increase in placen 

tal estrogens (estrone and estradiol) in the cow. Corticos- 


oj the calf (top) and cow 




i;i:« 




hormone is shown relative 


luteum declines slowly 


to 


* 


Not shown is an increase in prostaglandin F2 


m 


* 


before delivt'ry and a simul 


1 to 2 


cow s 

taneous increase in 

initiates milk secretion. 
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Adapted Jr m Bt'hsviUe symposia in Agrifuirtirai Research. 3, Animal 
Kcprutlurtiort AUnnhetd. Osman and Cd.. ptxWishtTsj 
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the time of calving and some 

ent practices to help 








>irth. As calving time nears, the 
ligaments around the tailhead 

and pelvis relax and sink. When 

Gestation the tendons and muscles relax 

producing a hollow appearance 
on either side of the tailhead 


soil 
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avoid t nem. 


of seed com, plant 


in a properly prepared seedbed 


A 
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t 


begins at fertilization and ends 

at birth. For practical purposes 

however, the ti 

is difficult to measure. Conse¬ 
quently, most dairy producers 

use the time of insemination as 
the beg n > ing of gestation 

The duration of gestation 

varies with age and breed of the 

cow, sex of the calf and number 

of calves carried. Probably the 
season of the year and inheri¬ 
tance also affect gestation 


but if the com is not 

most every- 




* 


* 




of fertilization 


calving may be expected within 

two or three days. The vulva 

swells and mucous discharges 

are coi 




t 


on. Presumably, these 

changes are caused by an 

increased secretion of the hor- 


Slmilarly, a dairy producer 

cow at the correct 

time with good-quality semen 

quate nutrition and a healthy 

ironment for the cow and 


I 4 




*■ M- M .Jfe 


* 


mones estrogen and relaxin 

Simultaneously, the udder 
rapidly becc mes distended. In 

any cows, especially heifers 
calving for the first time, consid¬ 
erable udder edema (swelling) 

develops, which may extend 

under the stomach as far as the 

brisket The edema is due to 

temporary blockage of the lymph 

vessels from the udder. Moderate 
exercise (turning cows out-of- 
doors twice daily) may help con- 
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If 


t 


lects to care for the cow at the 


f 


Surveys of all breeds of cattle 

generally show 
lengths of 276 to 292 days. Bull 

calves are carried about one day 

. Twins usual 

ly are bom about a week earlier 
than single calves 
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ay result 

in the loss of the cow or in per- 




tive tract Following are some 
causes of infertility that arise at 
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assisted by pulling on a chain 

attached carefully to the forelegs 

of the calf. 

than straight out from the cow 


the 


tro it. In extre 


your 
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II 
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uterus begins contracting 

ly at first This may go on for as 

long as 24 hours (average of 

about four hours), during which 
time the cow becomes increas 

ingly restless. The fetus is 

pushed against the cervix, caus¬ 
ing it to dilate (open). Also, dur¬ 
ing this time, the fetus is orient 
ed in its proper birth position 
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diuretic to help void the 

fluids. 
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it 


ptom 

the cow should be isolated— 
placed in a straw-bedded box 
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i 


the cow strains 


♦ 


Birth. The birth process should 


i 


washed with soap and water, dis 

infected and allowed to dry for at 

Clean, dry quar 
ters are important to the health 

of the calf and cow at this time 

tits, anoth 
er good site for cows to calve is a 


calf's body enters the pelvic 

canal of the cow. Entry into the 
pelvic canal might shut off the 
blood flow through the umbilical 

cord, and the calf may die within 
minutes unless the birth 
process is completed 
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forelegs extended and head rest 

ing on forelegs 

Powerful contractions i 
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>f the 




are 






aided by voluntary contractions 
of the stomach muscles. The 

result is that the fetus normally 
is pushed through the birth 
canal within a few hours. As the 

calf s head passes out of the 
vulva, it curves downward. This 
helps the hips and hind legs of 
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I * 




ination. 
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slower for heifers than for cows 
A cow may spend two to 


V ■ 
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importance when assisting the 

birth of a calf. Clean, w;trm water 




whereas a heifer may require up 

to 10 hours. The actual time for 

expulsion of the calf is usually 

ore than one-half to 2 


ed to wash tie vulva and 

surrounding area of the cow. The 

on should clean his hands 

and arms thoroughly and 
disposable plastic sleeves. 

Abnormal presentations occur 

in about 5 percent of the births. 
If the calf is oriented in any posi 

tion other than normal or any 

other abnormal condition 

call a veterinarian at once. 

the first sign of an 

abnormal position is when only 

one foreleg or a hind leg pro 

. Other abnormal condi 

that require assistance 

include appearance of front feet 

with no head, appearance of the 
head or tail with no feet or one 
foot from each twin 

Other times the cow may be in 


through the pelvis more easily. 

The size of the calf at birth is 

usually larger than the 

diameter of the pelvic 

girdle. Therefore, even 

with expansion of the 

the normal birth 

position is needed 
because it allows the 

calf to assume the 

allest possible dia 


no 
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The cow should be 
watched closely as calv 

ing time approaches 
(observed at least every 

two to three hours) but 
left strictly alone un 
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obviously is essential. 

As a rule, the calf will 

be bom within an hour 
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out success. Frequen iy. the vet 

on the 

calf before it can be delivered. If 

the position cannot be correctei 










begin to show through 

the vulva. I the calf has 




L 


1 


hour or two, 
nation should be made. 

If the condition and 

position of the calf are 
normal, the cow 


hersel .a 

ay have to 

veterinarian may dismember and 

remove the calf in pieces to 

the cow 


or the 


1 




NORMAL BIRTH POSITION of the calf The calf 
lies on its stomach with its forelegs extended and 
its head lying on them. In this way \the calf 

attains its smallest diameter. 
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nasal cavity or tickling the nasal the first few hours of life. Actual 

cavity with a straw 

Undoubtedly, the most impor 

tant factor in promoting calf sur- two hours old. Thus, it is 

vival is feeding colostrum within extremely important to get 

two hours after birth—the soon- colostrum into calves within two 

er the better. Colostrum is 

essential to get calves off to a 

start It provides a rich sup 

ply of nutrients; helps in activat 

ing the digestive systei 

ost importantly, it provides 
protection against infection and 

disease 






ly, the ability to absorb anti 
ies diminishes after the calf is 
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which are still tightly 
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The first two weeks of life are 

the most critical Deriod for calf 


• II 


1 


bilical (navel) cord 
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II 
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s as the calf passes 


losses. Certainly, prompt feeding 
of colo 




* 
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sanitation, good 

housing and adequate nutrition 

will help get the calf off to a g< 

start in its own environment. 
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since it can no longer obtain 






In fact, colostrum provides 

the only source of protection 
(called passive immunity) for the 

calf against disease-producing 

organisms for about the first two contractions continue, which 

of life, while the calf's 
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After the calf is born, uterine 
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uct, and prompt attention 
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Hi •.« 


expel the fetal membranes from 

the uterus. This is the afterbirth. 
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ti 


own immunological defense sys¬ 
tem (called active immunity) is 
developing. 

Intact antibody proteins in 

can 


II 
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It should be disposed of as soon 
as expelled. From natural in 

stinct, cows will eat fresh me 

branes and may choke or have 

digestive disturbances. 
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CALF UP SIDE DOWN. Ave 1 e nnar-an wil^HEAD BENT BACK. If I he veterinariancar^FC RELE6 RETAILED In this presents* 

, leg must be brought for 

ward pint by pint $c the ca.f car be deiiv- 
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can bring the head into position. 


caff must be deliveredl backwa rd. 
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HINDLEGS FORWARD is a serxxs 


IACKWAFD—IIPSCE DOWN. The caH CALF BACKWARD. Veterinaria is try to 

must be turned in the uterus until it 
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advanced. Fetus frequently must be tks- 

membered. 


>. position. then deliver calf backward. 
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manent infertility or even death 

of the cow. They may also lower 
the expected milk production in 

the next lactation. Thus, ease of 
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WRONG TIME is one of the 

main causes of infertility 

ment is unanimously 
supported by those who work in 
reproduction. 

Infertility caused by breeding 

at the wrong time is a needless 

itel Certainly, there are many 

causes of infertility that cannot 

d and consequently, 
are very difficult to avoid 
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ore dependent 














upon size than upon age 

In order to assure safe calving 

the postcalving weight of 
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Another popular opinion 


♦ 




* 


when they 

shorten their life expectancy. 

Investigations in Scotland, Swe 

den and Wisconsin have shown 
this idea to be largely unfound 

. There is little or no indica 


pounds for Holsteins, 85 I 
pounds for Jerseys. 1,000 pounds 


too young may 


f 


4 


for Ayrshires find about 1.100 

pounds for Brown Swiss 

Therefore 
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* I 
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tion of shorter productive life 


heifers may be bred at 15 


due to earlier calving. 


months of age. On the average 


i 


t he heifers will weig i about 800 






normally will show their first 

heat period (puberty) at 9 to 11 

onths of age. though they may 
ovulate even earlier. Poorly fed 

however, may not come 

into heat until they are 20 

months or more of age. Puberty 

appears to occur when heifers 

achieve about two-thirds of adult 

rather than at a constant 
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1 
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It is true that older 


i 


heifers yield more 


4 
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in their first lactations 


than do younger 


heifers. However, after 


the first lactation, age 


t 


at first calving has only 


a small effect on milk 


once heifers 

ing into 

heat), age and size have compar¬ 
atively little effect on the per 


f 


yield. Early-calving 








heifers start paying for 


their keep sooner and 


maintain a higher 










cumulative milk yield 


This is true for heifers bred at 14 


to 16 months of age. and for 

time at 2 to 3 years 


Perha ps the most 


important considera 


ion in determining 


there is a ter 




when to breei 


dency toward poorer reproduc 

. Females not 

ore 4 years of age may 

tend to develop irregula r estrous 

cycles, cystic ovaries and other 

reproductive disturb 

s a popular opinion 

that breeding hei fers while they 

are too young will retard their 






the abi) ity of the heifer 


to deliver a calf. New 
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nutrition studies indi 


cated that small heifers 


tay have severe calving 
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AFTER CALVING weighs J O 
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difficulties. Such d fl 


times more 
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bulls, in an effort to produce a 

ight result in 


vai of the herd. Cows should not 
be rebred before 60 days unless 

palpation of the repro ductive 

tract reveals that the cow is 

ready for rebreeding. Even 60 


cannot routinely check for heat 








is a 


» 


nization and a concentrated A. I 
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if the heifers are 

out well at the time of 
there is no need for this 

nd place 


t 


oaths during the year. 
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ery ti 

Acuity at calving. 

Another way to ask this ques¬ 
tion is how long should you wait 

before initiation of breeding after 
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Cows 

ay show their first heat period 

any time from 2 to 10 weeks 

after calving. However, just 

because a cow shows heat soon 
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factor in determining the birth 


goal of when to start breedi ng or 


birth weight. There is almost as 

uch difference in birth weight 

of offspring between bulls within 

a breed as there is between bulls 

cans 

that certain Holstein sires may 
be just as effective as some beef 

bulls in siring small offspring 


she is ready to breed. The uterus 
usually requires from 3 to 6 

weeks to recover from the previ 
ous pregnancy. And fertility is 


a 


period (50 to 60 d iys)—if your 

veteri tat ian has examined the 

cows and declared them OK to 
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the average days to first breeding 

should be 70 to 75 days 

If the cow is bred successfully 

soon after calving, her produc 

tion for the lactation will be 
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Conditon scort 1 . Ends of short ribs are prominent, and 


give a distinctly shelf-like' appearance. Hips and pin bones 
are sharp; severe depressions show between hips and 


and (between hooks. A deep, "V"- shaped cavity \ 


i 


below the tail head and between the pen bones. 


Short ribs can be seen, and the 


Condition score 


•shelf’ still is vistole. While hips and pins still 


pro mi 


nert, individual vertebrae of the topline are not distinct to 


the eye. The depression around the taiihead and pin 


bones Is more "IT-shaped 


■* 
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Condition score 3. The short r«bs appear smooth, with 

no shelf effect. The backbone Is a rounded ridge; individ¬ 
ual vertebrae are not visible. Hip and pin bones are 
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tailhead has smoothed out 
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tic lab personnel evalu- 

. Multiple 
fetuses often are need- 


infections of the placenta cause 


cental functions of fetal nourish 

lent and waste control. 

A bacterial di 




Artificial insemina¬ 
tion is another tool to 
help prevent disease. 

Bulls in most AJ. orga 
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for diseases before they 

enter the stud. There¬ 
after, they are tested 

periodically. If the dairy 

producer employed 

similar preventive 

sures in herd 11 an age 

ment, most reproduc¬ 
tive diseases could be 

reduced drastically. 
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abortion syndrome. This agent 
causes an infectious, granular- 


quentiy inoculated into t 

uterus dun ng artificial insemi¬ 
nation by the insemination 

pipette. Diagnosis is difficult and 

ay be confused with an IBR 

virus infection. Vaginal contami¬ 
nation of the A.I. pipette is pre¬ 
vented by covering the pipette 
with a plastic sheath 
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accomplished with 
injectable products, but a 
longterm solution involves 
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tools used for infected animals 
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hese recommendations are 

time-tested. But in view of the 
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ducer, they are at least as impor 

tant today as they ever have 
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most reproductive diseases die 
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potency)! when they leave the 

animal’s body and are exposed to 

dry air. However, survival outside 

the body is enhanced by filth, 
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sent to provide a favorable envi¬ 
ronment 
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important, but there are other 
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Monetary losses cited in the 

first chapter verity that it costs 
something to do nothin 4! It is 

especially true of failure to 
observe cows in heat 
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headaches. 

Before getting into these 

anship" items, we would 
take one strong point—it has to 

do with artificial insemination. 

We find it difficult to understand 
why approximately 15 percent of 
our dairy cows and one-third of 
our dairy heifers still are bred by 

. In the vast 
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There are differences between 
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COWS 

signs, and an individual cow’s 

behavior may vary from 


Yet despite cow dif er 
ences 


majority of our herds, milk pro¬ 
duction could be improved rapid 
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use of proven bulls through 

And as we p inted out in the 

Chapter 11, the danger of repro¬ 
duced 
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great distance, can 

out unusual behavior in 
some animals. Yet tliere 

are others who might 

walk right beside a cow 
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semen from their own bulls. 

They have a breeding organiza 

tion collect and store semen 

from the desired bull. 

In all probability, a great 

tajority of dairy producers with 
bulls in natural service could 
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notice any unusual 

behavior. 

When cows are 

observed closely. It is 
rare 

denly that one is in 
standing heat without 
any prior warning. 




II 


J 


>y selling the 




bulls and using A.I. 






A 






Vith the advent of artificial 

ination, the dai ry produc 

replaced the bull in the job of 
finding cows in heat. Herein lies 






r 


i 




COWS COME INHEATin any weather. Turning 
cows 




« 


1 








i 
























e cow 


nor 




unusual for 




front 








































often as every 2 to 4 days; 2] 

chalking may require restraint of 

the cow; 3) false smearing of 

chalk may occur. 


lar and luteal cyst types difficult 
to distinguish by palpation. 

Cows having a low proges- 

oncentration are consid¬ 
ered to have a follicular cyst, and 

those with high concentratio 

regarded as luteal cysts. 


ciency of heat detection without 

decreasing the accuracy. 

Heat detection aids used in 

dairy herds today vary from heat 

expectancy charts and tail chalk 
to electronic pedometers and 


>r animal s are com 




monly used in herds over 100 

cows. Two types of detector ani- 

lals are surgically altered bulls 

and horm 
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tancy charts 






heat information. 

cy charts are available from most 


. Detector animals are 

sometimes fitted with a chin-ball 

marking device which leaves 

colored fluid on any cow that is 

ounted. The advantage of a 

chin-ball marker is that cows in 

not be observed 
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. Accuracy would be 
90 percent if 9 of every 10 cows 
inseminated were truly in heat 

The ability of dairy 

personnel to interpret the signs 

of heat correctly, and therefore 

to detect cows in heat accurate¬ 
ly, is highly variable and has a 

significant affect o n conception 
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Pressure-sensitive mount 

devices are probably the 

commonly used aid other than 

the heat expectancy chart 
Mount devices are glued to the 
tail head and activated by the 
weight of another cow mounting 
the cow on which the device is 
attached. Activation changes the 

device's color from white to red 

or from white to green, depend¬ 
ing on the brand. 

Tail chalk, crayon and paint 

often used in larger herds. A 

cow that has been mounted has 

the chalk or paint rubbed off or 
smudged. Chalk or paint appears 


standing. 

Vasectomized bulls are altered 

surgically so that mating may 

occur, but sperm transport is 

blocked. Go: 

surgically to prevent contact 
between the penis and the cow 
Most commonly, the pathway of 

the penis is altered so that it 

exits to the side of the bull so 
cannot service the female. 

The advantage of using 

altered bull as a dectector ani 

al is that most cows in heat 

will be mounted. 

intense heat is usually displayed 

by cows exposed to a bull. No 

more than 30 to 40 open cycling 
cows should be grouped per bull 

for efficient detection. 
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over 5 percent of cows presented 

mination were not in 

ilk progesterone 

and in almost a third of 
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that were not in heat were 
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cows need to be rechalked as 


results in unacceptable fertility. 

The goal of using heat detec¬ 
tion aids is to increase the effl- 
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cause for alarm or should they 
be expected periodically? 

Surveys have shown that 
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CONDITIONS, a he rd may 

have no reproductive dis¬ 
turbances for several months. 

suddenly, an ab ortion may 

occur or one or two cows cannot 
be settled even with the best 
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About half ot 

these may represent a serious 

threat to the reproductive health 

of the rest of the herd. 
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After fetal deaths 


Your first question should be: 

Do these cases pose a threat to 

or are they 
caused by failure of the normal 
physiological mechanisms? 

Suppose a few cases of infer 
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are considered, this is roughly 
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ainder of the 

infertile cows result in serious 

losses, but they apparently will 
not pass on their infertility to 

other cows. About half of the 

non-spreaders" will 

recover sp on taneously, 

with no treatment other well-m.tnaged herds. Many herds 

than time. 


Certa n ly, the re 


* 










ter call bom. For exam 
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pie, a 50-cow herd should 
require no more than 85-100 ser 
vices for all of the cows to pro¬ 
duce calves. 
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high. There is ample evidence 
that sound management is the 

key to high fertility. 
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At least 50 to 55 per 
cent should have a nor 
mal calf from first 
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or urine samples. The complete 

history of the cow must be avail¬ 
able: Birth date, calfhood disease 

vaccinations, heat period dates 

and breeding and calving records 

are all important. These records 

should be readily available and 
accurate. 

In addition, the veterinarian 

will want to know if the cow was 

off feed, down in milk, had any 
other disease or was exposed to 

other cows. The type of pasture 

or hay and silage, the source of 
water and the composition of the 

grain mixture are important, 

also. 


records, for example, provide a 

basis from which to predict the 

next date of heat. When antici¬ 
pated, you stand a better chance 

of detecting it. 

With accurate heat records 
there are fewer supposedly silent 
heats because you know the 
approximate time to watch cer¬ 
tain cows closely for heat. Accu¬ 
rate breeding records provide a 

basis for diagnosis of the cause 
of abortion, for timing in drying 

off the cow and for preparing a 

box stall for calving. 
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one of these signs could 

be an indication of real trouble. 

They do not necessarily indicate 

. However, infectious 
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showing one or 

ore of the above sympt< 

But even if the symptoms 

due to noninfectious causes 
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rapid action is important to help 


There 

are two times when farmers wish 
they had better records. One is 

at the time they All out income 

tax forms; the other is when the 

veterinarian starts to make a 

diagnosis of the cause of infertii- 








Restlessness. abnormal dis¬ 
charges, length of previous ges 

tations, retained placenta, calv¬ 
ing difficulties, fever, abnormal 

odo 

ing or discolorations are still 
other observations that can be 

helpful. 

Unfortunately, when the vet¬ 
erinarian asks these questions 

most dairy producers give opin 

ions and guesses. Exact records 

of the herd manager’s observa¬ 
tions of cows seem to be lacking 
on many farms. 

Undoubtedly, this 

ment ir*r. , i 


minimize financial loss. Our rec 
ommendation is to have a regu- 


detects most abnor 
inal i ties soon after they occur. 

Ve repeatedly have erapha- 

jlicated nature of 
reproduction. It is exceedingly 

unlike! y that any dairy producer 

become very proficient in 
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In either case, the best way to 

keep records depends upon the 
farm and on the dai ry producer. 

There are many successful ways 
of keeping herd health records. 

All successful systems have 
three characteristics in com- 
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ed by administering gonado¬ 
tropins during the middle of a 

cycle* Once the donor cow has 
been stimulated, she is given 

prostaglandin F2-alpha to cause 
her to come into heat At heat 

she is usually inseminated one 


through the catheter into a col¬ 
lection vessel. The embryos are 

located in the medium with the 
aid of a low-powered mic roscope. 

Once located, each normal- 


pregnancy rate 

Because o the costs involved 
embryo transfer should be limit¬ 
ed to outstanding cows. Best 

results are obtained when the 
donor cow is healthy and repro- 

ductively sound. Poorer results 

have usually been obtained when 
embryo transfer has been at¬ 
tempted on repeat-breeder cows. 

Breed associations must be 
notified of an intended embryo 
transfer. Also, their advance 

approval is necessary when 

using two or more bulls to in¬ 
seminate the donor cow: This is 

to ensure that determining a 
calf s sire through blood-typing 

is feasible 
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appearing embryo is transferred 

to a recipient The embryo can 
. Insemination can be transferred through a small 

single bull incision made in the recipient's 

flank. The embryo is deposited 

into the tip of the uterine horn 

adjacent to the ovary that con¬ 
tains the CL. 


be with semen fro 

or with semen from two or more 

bulls, if more than one bull is 

used, the resulting calves have 
to be bl< 
their sire. 

The second step in embryo 
transfer i nvolves recovery of the 
mbryos from the donor cow fol 
lowed by transfer of individual 

mbryos to recipients that were 

in heat at the same time as the 
donor. Today, most embryos are 
flushed from the donor's uterus 

by a nonsurgical procedure. A 

catheter-type device (Foley 
catheter) is inserted into the 

uterus and a special medium is 

used to flush the embryos 
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Today, most embryos are 

transferred nonsurgically by 
placing them into a semen straw 

and depositing them into the 
uterus (uterine hom adjacent to 
the ovary bearing the CL! in a 

manner similar to A.I. The non¬ 
surgical procedure is easier, and 

pregnancy rates are equal to sur 
gical procedure 

Although figures vary widely, 

the more successful embryo 

transfer organizations currently 

average about a 60 to 70 percent 
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techniques 
are now available for freezing 
and long-term storage of e 

bryos. However, some problems 

still exist with these procedures. 
The major problem is that sur¬ 
vival rate of embryos subjected 
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at least above 80 and 

preferably above 90. 

Dams of herd bulls 


any parasites that might affect 

his performance are controlled. 

Most bulls will reach puberty 
and be able to breed heifers by 

12 to 15 months of age. However, 
bulls should be older than this 

before they are used regularly on 

mature cows. 


should qualify or be 
very close to qualifying 
for USDA “Elite Cow 

status. 


H 


d organ i za- 

tions can provide you with cur¬ 
rent Elite Cow standards of PTA 

MFP$. 

Remember that the herd bull 
can quickly become the most 

influential sire used in a herd 


ly replaced the use of 


am. Before a bull is 

put into use. he should have a 

(reeding soundness exam con* 
ducted by a veterinarian. This 

exam should include health 
tests for any diseases that he 
may transmit to cows as well as 

a thorough examination of his 

reproductive system. A semen 

sample should be collected and 

evaluated. The bull should be 

allowed to breed a cow in heat 

and observed to make sure that 

he performs correctly. 

The breedi ng soundness exam 
will help identify bulls that may 

be poor breeders or that may 

have some anatomical defect in 

the reproductive system. The 

exam will not indicate whether 
the bull will have high, normal or 

low fertility. 


bulls. Still, many dairymen find 

it convenient to use bulls on cer 






tain cows and In certain situa¬ 
tions where it is not possible to 

good job of heat detection 

use and management of 

bulls can result in improved 
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best role for genetic improve¬ 
ment would be the smallest pos 
sible role compared to good A.I. 

sires. 
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some herds, but improper use 
can mean disaster. 

Bulls used on the farm should 


Bull calves 
can be fed and housed with 

heifers when they are young. But 
it is a good practice to provide 

separate housi ng for bulls over 6 

. Feed the bull to 

keep him growing steadily with¬ 
out fat te ning. The nutrient re¬ 
quirements for bull calves are 
similar to those for heifers. Pro¬ 
vide bull calves with a well-bal¬ 
anced ration that contains ap¬ 
propriate amounts of minerals 

and vitamins. 

Make sure that the bull has 

plenty of opportunity for exer- 

Don’t put the bull in a 

all, poorly bedded stall in the 

corner of a barn and forget about 
him. Pay close attention to the 
bull’s feet If t tie feet become 

overgrown, have them trimmed 

properly. Poor development o f 

d legs can cause problems 

later on. Also, make sure that 
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ting Ability (PTA) values from 
USDA on the sire and dam of a 


single trait like milk 


Once the bull is 
ready for use in breeding, he can 
be used in two ways. He may be 
run with a group of animals or 
he may be housed individually 
nd used to breed selected cows 
put into his pen. The first meth¬ 
od reduces the amount of time 
required for heat detection. How¬ 
ever, when a bull runs with a 

group of animals, he still needs 
to be observed regularly. 

When a bull is to be used to 
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